Triacylglycerol synthesis in isolated fat cells. An effect of insulin on microsomal fatty acid coenzyme A ligase activity.
Fatty acid CoA ligase (AMP) (EC 6.2.1.3) specific activity was increased approximately 2-fold in microsomes prepared from isolated rat fat cells incubated with 400 microunits of insulin/ml (2.9 nM) for 45 to 60 min compared to paired controls using an assay based on the conversion of [3H]oleic acid to [3H]oleoyl-CoA. Similar insulin-dependent increases in microsomal fatty acid CoA ligase specific activities were observed using an assay based on the conversion of [3H]CoA to fatty acyl-[3H]CoA. Fatty acid CoA ligase activity was predominately (about 80%) associated with the microsomal fraction. The insulin-dependent increase in microsomal fatty acid CoA ligase specific activity was maximal in 2 to 5 min at 400 microunits/ml. At 10 min, 80 to 100 microunits of insulin/ml caused a maximal increase in fatty acid CoA ligase specific activity. Similar apparent Km values for ATP, CoA, and fatty acid were observed for fatty acid CoA ligase activity in microsomal preparations from control and insulin-exposed cells. These data suggest that fatty acid CoA ligase activity is regulated in adipose tissue by insulin. Such regulation may serve to promote the capture of fatty acid and thereby, triacylglycerol synthesis in adipose tissue.